. Lipid mobility in GPMVs prepared using NEM vs. PFA/DTT. Transit diffusion times of Topfluor-labelled cholesterol (TF-Chol) and Atto647N-labelled DPPE (Atto647N-PE) in GPMVs derived from CHO, PtK2 and RBL cells using NEM and PFA/DTT as determined from confocal FCS measurements. There is no significant difference in values and thus mobility between the different probes and different GPMV systems. The confocal spot size was ≈200 nm for TF-Chol and ≈240 nm for Atto647N-PE. Each data point represents an FCS measurement from a different vesicle. Figure S2 . Accurate incorporation of fluorescent GM1 analogue into the cellular plasma membrane. A) Time lapse imaging of the basal membrane (at the cover glass interface) of live PtK2 cells loaded with Atto647N-GM1. Trypsinization of the cell started at time t = 0. GM1 signal disappears as the cells detached from the cover glass surface, confirming that GM1 was not adsorbed on the cover glass but indeed localized to the cellular membrane. Image 20 µm x 20 µm. B) Normalized fluorescence intensity in the squares marked in panel A over time with trypsinization starting at time 0. Intensity from square 1 (black) reveals the background from the cover glass surface, which stays at very low levels and is constant over time. Intensity from square 2 (red) shows the signal from a portion of the labelled cell membrane, which drops over time to background level due to the cell detaching from the cover glass. C) Single molecule intensity traces recorded from a point within square 2 before (blue) and after (purple) trypsinization. Before trypsinization, the fluroescent GM1 molecules diffused through the focal volume, resulting in the characteristic fluorescence fluctuations, while after trypsinization these fluorescence fluctuations disappeared, confirming the observations of panels A and B. D) Image of the equatorial plane of Atto647N-GM1 loaded PtK2 cells after 15 minutes of trypsin treatment. GM1 is trypsin-resistant and is still in the membrane of the cells, confirming that GM1 is successfully incorporated into the cell membrane, but not adsorbed unspecifically by the surface proteins. Image 25 µm x 25 µm. Figure S3 . Effect of temperature and vesiculation agent on diffusion mode of GM1. Dependencies of the apparent diffusion coefficient D on the observation spot diameter d for Atto647N-GM1 in PtK2 cells-derived GPMVs at 37 °C (left panel, with PFA/DTT treatment) and at room temperature with NEM treatment. Hindered GM1 diffusion is preserved at both conditions. Each point is an average over at least 5 STED-FCS measurements on at least 10 GPMVs per condition. Figure S4 . Miscibility transition temperature of PtK2-derived GPMVs was below room temperature. A) Representative confocal images of the equatorial plane of Fast-DiO (green, a fluorescent dye marking more disordered membrane environments) and of Abberior Star Red-PEG-DSPE (red, a fluorescent lipid analogue marking more ordered membrane environments) labelled PtK2-derived GPMVs at different temperatures as marked. Phase separation into more ordered and disordered environments is visible at lower temperatures but not at room temperature (23 °C), image 10 µm x 10 µm. B) Fraction of GPMVs showing microscopic phase separation at different temperatures (miscibility transition temperature curve) confirming the absence of phase separation at room temperature. Minimum number of investigated GPMVs per point is >20. Figure S5 . Impact of immobilization on lipid mobility in GPMVs. A) Results from confocal FCS measurements at the top and bottom membrane of immobilized PtK2 GPMVs. Average transit times of Atto647N-DPPE were similar, confirming that the immobilization of the GPMVs at the bottom membrane did not cause any additional hindrance in diffusion. Multiple FCS data per vesicle were taken for at least five GPMVs, and error bars represent standard deviations of the mean. B) 3D confocal images of GPMVs: (left) non-immobilized GPMVs on plain glass, (middle) non-immobilized GPMVs on BSA coated surfaces, and (right) GPMVs after immobilisation (scale bars 10 µm), C) STED-FCS recordings of Atto647N-DPPE on the basal membrane of the differently prepared GPMVs: Dependency of the apparent diffusion coefficient D on the observation spot diameter d for non-immobilized GPMVs on plain glass (red) and on BSA coated surfaces (blue), and for immobilized GPMVs (green). In all cases, Atto647N-DPPE was diffusing freely (straight line of the D(d) dependence). While overall diffusion is similar for nonimmobilized GPMVs on BSA coated surfaces and immobilized GPMVs, it was significantly slower for the non-immobilised GPMVs on glass. We attribute the latter slow-down to the direct interaction between the membrane and the glass surface additionally proving the demand for coverslip passivation by BSA coating. STED-FCS data were recorded on at least five GPMVs, and error bars represent standard deviations of the mean. Figure S11. GPI-AP clusters reside at the plasma membrane. Confocal images of the basal membrane of CHO cells expressing Lypd6-GFP (green, middle panels) labelled with A) the endocytic vesicle marker VAMP7 (red) or B) the membrane marker CellMask (red). Lypd6 clusters only partially co-localize with CellMask but not VAMP7. CellMask stains only the plasma membrane and not endocytic vesicles (since incubation of the live CHO cells with CellMask was only performed for 5 minutes at room temperature). C) Close-up of the rectangular region in panel B (left, red: CellMask, middle, green: Lydp6-GFP, right: merged image with yellow spots indicating perfect co-localization between Lypd6-GFP and CellMask). The co-localized spots are presumably membrane topological features (e.g. protrusions) due to the accumulation of the membrane marker. Note, that there are more green spots that do not overlap perfectly with CellMask (yet these spots are still in the same plane of membrane), indicating Lydp6-GFP clusters. Scale bars 10 µm. Figure S12 . FCCS controls. Representative auto-(red and green) and cross-correlation (purple) curves for A) negative (zero cross-correlation, i.e. no co-diffusion) and B) positive FCCS controls (non-zero cross-correlation, for details see Materials and Methods), and C) GPI-GFP (green) and GPI-RFP (red), and D) GPI-SNAP labelled with SNAP-505 (green) and SNAP-647 (red) ligands. There is no visible co-diffusion between differently labelled GPI-APs.
